Effect of calcium on strophanthidin-induced electrical and mechanical toxicity in cardiac Purkinje fibers.
The role of calcium in the electrical and mechanical toxicity induced by strophanthidin (10(-6) M) was studied in canine Purkinje fibers perfused in vitro. Strophanthidin caused an increase in contractile force ("therapeutic effect") followed by a subsequent decrease and by the onset of arrhythmias ("toxic effects"). The onset of arrhythmias occurred sooner in low- and later in high-calcium solutions with respect to the normal calcium. The positive inotropic (therapeutic) effect of strophanthidin was reduced or prevented by caffeine (1 mM) or by high calcium. The late (toxic) decline in force during exposure to strophanthidin was temporarily reversed by decreasing [Ca]o to a low value. Similarly, the contractile force decreased when [Ca]o was increased from 8.1 to 16.2 mM and this decline was transiently reversed when [Ca]o was reduced to a low value. It is concluded that in Purkinje fibers 1) electrical toxicity may occur independently of an intracellular calcium accumulation, and 2) the mechanical toxicity may be due to an excessive accumulation of calcium in the fiber.